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Our invention relates generally to im 
proved means for joining together wooden 
articles or members with the aid of wire 
helices, and more particularly to the manu 
facture of metallic screws and threads in 
connecton with wooden members to be 
joined together. 
We are aware of the fact that wire helices 

or helical springs have been suggested here 
tofore for similar purposes. Thus, conical 
wire helices are used for fixing the tapering 
end of a handle to a broom head or the like; 
but experience shows that wooden handles, 
plugs, or pegs cannot be fixed in a reliable 
manner to a broom or the like by means of a 
conical wire helix. Now as far as our knowl 
edge goes cylindrical wire helices having a 
close narrow pitch, have also been suggested 
heretofore for fixing a handle to a head or 
the like by inserting the wire helix into a bore 
or hole of adequate diameter and subsequent 
ly inserting the properly pointed handle into 
the wire helix by turning movements. But as 
the pointed end of the handle gradually en 
gages in the bore or hole, the wire helix will 
follow and turn together with the handle un 
til it reaches the bottom face of the hole 
In case of holes of a comparatively small 
diameter the helix must obviously be made of 
correspondingly thin wire, whence it follows 
that the lower most turns or convolutions of 
the helix overlap each other, since the upper 

35 

40 

45 

50 

end of the wire helix is not fixed to the 
handle and the lower end thereof cannot 
catch hold of the handle end because the lat 
teris pointed and necessarily must be pointed. 
Likewise such wire helix cannot be used for 
fixing or interconnecting plugs for the rea 
son that the windings, or convolutions of the 
helix will move towards the front face of the 
plug when the faces are to be gathered or 
screwed up. In general all of the known 
screws of the kind may be adapted for use in 
bottomed holes, but they cannot serve for a 
regular screw connection in wooden members 
for want of any fixed seat or abutment. 
The object of our invention is to provide 

a new method of and means for joining 
wooden objects or members in a manner simi 
lar to the usual interconnection of threaded 

metallic objects or parts, or in other words to 
solve the problem of providing metallic 
threads in and on wooden objects or members 
similar to usual threads of metallic objects. 
With this aim in view we employ helical 

'springs or wire helices which in themselves 
are well known, for use as external threads 
and as internal threads, and we attach the 
said helical springs to the wooden objects by 
firmly connecting the ends thereof with the 
latter, as will be explained more in detail 
with reference to the accompanying draw 
ings forming a part of this specification and 
wherein the particular construction and 
shape of the helical springs or wire helices 
and the tools for the application and fixation 
thereof in the wooden objects or bodies are 
clearly illustrated. . . 
Before proceeding to describe the construc 

tion thereof which we have selected as best 
embodying our invention, however, we de 
sire to have it understood that said construc 
tion is not the only embodiment of which our 
invention is capable, that a wide range of 
equivalents may be employed for certain parts 
which we have illustrated and will herein 
after describe, and that the phraseology which 
we have adopted is for the purpose of descrip 
tion and not of limitation except where the 
sense absolutely requires it. 

In the drawings:- 
Fig. 1 is an elevational 

internal threads: Fig. 2 is an end view there 
of; Fig. 3 is an elevational view of the tool 
employed for fixing one end of the wire helix 
shown in Figs. 1 and 2, in the cylindrical bore 
or hole of a wooden object or member; Fig. 4 
is an end view thereof; Fig. 5 is a sectional 
view taken on the line 5-5 of Fig. 4; Fig. 6 
is a plan view of a tool employed for con 
tracting and embedding the several turns of 
member; Fig. 7 is an end view thereof: Fig. 8 
is a view similar to Fig. 1 of a wire helix em 
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view of a wire helix 
as employed, according to our invention, for 
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the helix in the wall of the bore of the wooden 

ployed, according to our invention, for ex 
ternal threads adapted to co-operate with or 
engage in the internal threads of the helix 
shown in Fig. 1: Fig. 9 is an end view there 
of: Fig. 10 is a front view of a tool employed 100 
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for fixing one end of the wire helix shown in 
Fig. 8 to the wooden member such as a plug or 
peg; Fig. 11 is a plan view thereof; Fig. 12 is 
a side view thereof taken in the direction of 
the arrow of Fig. 11; Fig. 13 is a sectional 
view on the line 13-13 of Fig. 11; Fig. 14 is a 
side view of a tool for contracting and en 
bedding the wire helix shown in Fig. 8 in the 
said plug and for fixing the other end thereof 
to the latter; Fig. 15 is a plan view thereof; 
and Fig. 16 is a sectional view of the inner 
parts thereof. 
The same reference symbols are used in the 

different figures to denote corresponding 

As shown in Figs. 1, 2, 8, and 9 we use a 
helically wound coil or helix made of wire of 
suitable preferably square cross-section. In 
case of a wire helix to be inserted as a lining 
into the bore or hole of a wooden member in 
order to constitute an internal thread, the 
wire is wound in close intercontacting turns 
to form a helix 1, as shown in Fig. 1, of cylin 
drical shape and uniform size corresponding 
to the size of the said bore or hole and the size 
of the counter-helix to be subsequently united 
therewith. The two ends 2 and 3 of the prop 
erly coiled wire are bent inwards and out 
wards to form angles with pointed extremities 
extending substantially radially towards the 
periphery of the structure, as will be readil 
understood on inspection of Fig. 2, for pur 
poses as hereinafter explained. 
The wire helix 1 is inserted into the bore of 

the wooden member and one extremity there 
of, for instance 2, is then forced into the wall 
of the bore by means of the tool illustrated in 
Figs, 3 to 5. The tool comprises, two cylin 
drical parts 8 and 9 each provided with a 
handle 6 and 7, respectively, and the one 
mounted in the other one so as to be capable 
of rotation therein. The outer part 8 is pro 
vided, at its one end, with a stepped pro 
jection 10, and the inner part 9 is equipped 
with a laterally grooved pressure lug 11 and 
a pressure roller 12. In operation the pro 
jection 10 is inserted into the accessible front 
end of the wire helix 1 which had been pre 
viously placed in the bore of the wooden 

50 member, and as the projection 10 is eccen 
trically displaced with relation to the cylin 
drical hole of the part 8 in which the part 9 
is inserted, for the amount of twice the depth 
of the thread, the pressure roller 12 the pe 
riphery of which coincides with that of the 
inner part 9 of the tool, will act upon the 

6. 

hooked end 2 of the wire helix and will force 
the same into the wood of the bore of the 
member, when the handle 7 is mainually ro 
tated in the direction of the arrow in Fig. 4. 
The end 2 of the wire helix is bent back in 
this way and returned to circular or helical 
alinement with the turns of the helix while 
the pointed extremity thereof is embedded in 
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the wood in order to secure the wire helix in its 
place. 
The step 13 of the projection 10 is a Sup 

plementary means co-operating with the op 
erative end of the part 9 of the tool to ex 
actly fit in the bore of the wooden member or, 
in other words, to supplement the operative 
end of the tool to obtain substantially the 
same diameter as that of the bore, so that 
the coil or helix will be constrained to em 
bed itself into the walls of the bore or hole 
in which it is to be inserted, for a desirable 
amount of say 2 mm. in case of a helix made 
of a wire of a square cross-section of 4 mm. 
taken on the diagonal. - 
Upon having fixed the front or outer end 

of the wire helix in the manner described 
the tool shown in Figs. 6 and 7 is to be ap 
plied for finishing purposes. This tool is, 
generally speaking, similar to a Screw-tap, 
as regards form and manipulation. The op. 
erative end of. the tool is provided with a 
main roller 14 and a set of symmetrically ar 
ranged pressure rollers 15, all of the said 
rollers being properly mounted for rotation 
in the end face of the tool, the main roller 
14 serving to hold and guide the turns of 
the wire so that they will be properly assem 
bled and prevented from displacement and 
come in alining contact with the peripheral 

y grooves of the pressure rollers 15 shaped and 
arranged to form a continuation of the 
thread provided on the periphery of the op 
erative end of the tool and partially indi 
cated in Fig. 6 by dash-and-dot lines. The 
main roller 14 is located in the diameter of 
the body or core of the thread K, see Fig. 1, 
of the helix, and the pressure rollers are 
mounted in the tool on pins so that their 
peripheral grooves will coincide with the 
outermost thread of the tool. 

Regarding the size and form of the pres 
sure rollers 15 they are so dimensioned and 
shaped that when the tool is inserted into the 
hole or bore of the wooden member lined 
with the wire helix, and caused to rotate 
therein, the latter will be pressed into the 
walls of the hole, thread by thread, to the 
full amount of the depth of the thread. To 
this end the tool is formed with a square : 
head so as to afford a good purchase for a 
Wrench or other tool for manipulating the 
sanne. As the -tool proceeds to thus embed 
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the wire helix into the walls of the hole, first 
the main or guiding roll 14 will, at the end y 

of the rotating operation, engage the bent 
portion 3 and bend the same back into the 
circular form so that the pointed extremity 
will be pressed into the wood for the anchor 
ing purpose, and subsequently the rollers 15 
will act to finish the work by fully embed 
ding the portion 3 and the pointed extremity 
thereof into the wood so that the whole 
length of the wie of the helix will lie evenly 
and snugly embedded in the wood and with 
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its extremities firmly secured therein so as 
to form an accurately threaded lining for 
the reception of a co-operating screw. 

In the manufacture of the external screw 
5 we provide a wooden plug, (not shown) with 
a similar wire helix, and we employ for the 
purpose a wire corresponding in size and sec 
tion to the wire used for making the internal 
thread helix shown in Fig.1. We have 

10 shown the wire helix 16 to be applied to the 
plug, in Figs. 8 and 9, and it will be seen that. 
the same is of cylindrical shape with the 
single turns or windings close by each other 
and of an internal diameter corresponding to 

15 the diameter of the plug to be connected 
there with. The two ends 17 and 18 of the 
coiled wire are bent outwards and inwards 
and have pointed extremities. 
A wire helix 16 constructed in the described 

manner is attached to the plug and inserted 
into the hole. 20 of the tool illustrated in Figs. 
10 to 13. The hole or opening 20 is provided 
with a recess 19 for the reception of the wure 
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end 17, and the tool serves for the operation 
25 of fixing the wire end 17 to the plug. 

To this end the tool is provided with a 
handle 21 and a pressure slide 22 mounted 
on a pin 24 integral with and eccentrically 
projecting from a rotatable bolt 23 so as to 

30 be capable of or adapted for movements to 
wards and away from the groove or recess 19, 
a handle 25 being firmly connected with the 
bolt 23 for actuation thereof. The plug with 
the wire helix thereon being inserted into the 

35 opening 20 of the tool, the former is turned 
for a quarter of a revolution in the direction 
of the arrow shown in Fig. 11, whereby the 
pointed end or hook 17 will be placed below 
or in front of the pressure slide 22, where 
upon the handle 25 is to be turned in the di 
rection of the arrow shown in Fig.11 until the 
same engages the handle 21. The movement 
of the handle 25 results in a corresponding 
movement of the bolt 23 and of the pin 24 

45 integral therewith. As the pin 24 perma 
nently engages in a slot of the pressure slide 
22, the latter will be moved upon the rotation 
of the handle 25, vertically downwards, in 
Fig. 11, that is, towards the opening 20. The 
lower or inner end face of the slide 22 is 
shaped to conform to the radius of the wire 
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helix 16 and recessed according to the profile 
of the wire, for the latter to snugly fit therein 
so that the pointed end 17 will be prevented 
from accidental displacement. 
When the bent end or hook 17 of the wire 

helix has been properly fixed to the wooden 
plug by means of the tool shown in Figs. 10 
to 13, the next step of the new method resides 
in the application of the tool illistrated in 
Figs. 14 to 16 and provided with the arms or 
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handles for manipulation in the manner of a metallic wire helically wound side by side screw-stock. The inner member or head 28 
as of the tool is slotted or split and provided 

carried out without requiring any expendi 

terconnected. 

with internal threads and adapted to be or the like, 

3 

placed in the outer member or holder 29. The 
inner member 28 is provided with a main or 
guiding roller 30 and a set of symmetrically 
located pressure rollers 31, the arrangement 
of the said rollers being, from a general 
aspect, somewhat similar to the roller ar 
rangement hereinbefore described with ref 
erence to Fig. 7. Accordingly the rollers are 
peripherally grooved and the grooves of the 
pressure rollers 31 correspond to the internal 
thread of the member 28. As regards the 
function of the several rollers the same is sub 
stantially similar to that of the rollers showii 
in Fig. 7. The tool is applical to the plug with 
the wire helix 16. attached thereto as de 
scribed with reference to Figs. 10 to 13, by 
placing the same on the helix 16 and revolv 
ing the same in the manner of a screw-stock 
by means of the handles 26 and 27, until the 
rollers 30 and 31, with the guiding roller 30 85 
ahead, have compressed the wire helix and 
embedded the same into the wood to the depth 
of the thread and with the pointed end 18 
firmly secured in the wood, so that the wire 
helix will form a regular, rigid metallic 00 
thread on the plug of a sorihewhat smaller 
diameter than that of the helix in its original 
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condition. 
It goes without saying that instead of wood 

any other appropriate material may be used 
for purposes aimed at by the present inven 
tion. At any rate the invention provides 
most suitable means for joining together 
separate members of wood or any other ap 
propriate material in the reliable manner of 
a metallic screw connection, and it is a par 
ticular advantage that by the use of a system 
of rollers the operation of compressing, 
rigidifying and fixing the wire helices can be 
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ture of excessive power or a skilled hand. 
The thread or helix is seated or embedded in 
the wood or the like so firmly that, as ex 
periments and tests have shown, excessive 
strains may cause the wood to break but the 
metallic threads thereon cannot be displaced 
thereby. " . 

In this regard, therefore, a metallic connec 
tion according to the present invention is by 
far superior to any wooden screw connection 
and highly practical from both the stand 
point of the manufacturer and the standpoint 
of the user, since the same may be manufac 
tured at a comparatively low cost so as to be 
less. expensive than wooden screws hitherto 
employed. Evidently the invention is a new 
departure in many branches of industry par 
ticularly in those where wooden articles are 
manufactured or wooden parts are to be in 
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: 2 5 What we claim is:- 
1. A method for securing screwthreads of 

and having E. ends to wooden members which comprises applying pres- 80 
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sure on the threads in a direction approxi 
mately radial to the axis of the wire helix by 
rolling to embed the wire into the wood; and 
securing one tapered end of the wire into the 
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wood. " 

2. A method for securing screwthreads of 
metallic wire helically wound side by side and 
having tapered ends to wooden members or 
the like, which comprises in securing one end 
of the wire into the wooden member; apply 
ing pressure on the threads in a direction ap 
proximately radial to the axis of the wire 
helix by rolling to embed the wire into the 
wood; and securing the other tapered end of 
the wire into the wood. 

3. A method for securing screwthreads 
of metallic wire having a square cross-section 
and helically wound side by side on one edge 
and having tapered ends, which comprises in 
applying pressure on the threads in a direc 
tion approximately radial to the axis of the 
wire helix and diagonal to the square of the 
wire by rolling to embed the wire into the 
wood to the depth of one-half the length of 
the diagonal; and securing one tapered end 
of the wire into the wood. 

4. A tool for Securing a metallic wire helix 
to a wooden member or the like, comprising 
a member having a plurality of pressure. 
rollers in an end face thereof, said rollers 
being rotatably mounted and grooved to con 
tact with the helix to embed it by rolling 
into the wood and force the end thereof se curely into the wood. 
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guide roller set eccentrically to the helix con 
stituting the geometrical locus of the centers 
of the pressure rollers to guide the wire to 
the first of the pressure rollers. 

8. A tool for securing a metallic wire helix 
to a wooden member of the like, comprising 
a member having in its end face a plurality 
of pressure rollers arranged on a helix of a 
pitch equal to that of the wire helix, said roll 
ers being rotatably mounted and grooved to 
contact with the wire helix to embed it by 
rolling into the wood and force the end 
thereof securely into the wood; and a guide 
roller having a larger diameter than the pres 
sure rollers and being set eccentrically to the 
helix constituting the geometrical locus of 
the center of the pressure rollers to guide the 
wire to the first of the pressure rollers. 

In testimony whereof we affix our signa 
tures. 

WILLIHEYNER. 
HERMANN HENKEL. 

5. A tool for securing a metallic wire helix 
to a wooden member or the like, comprising a 
member having in its end face a plurality of 
pressure rollers arranged on a helix of a 
pitch equal to that of the wire helix, said 
rollers being rotatably mounted and grooved 
to contact with the wire helix to imbed it by 
rolling into the wood and force the end 
thereof securely into the wood. 

6. A tool for securing a metallic wire helix 
to a wooden member or the like, comprising a 
member having in its end face a plurality of 
pressure rollers arranged on a helix of a pitch. 
equal to that of the wire helix, said rollers being rotatably mounted and grooved to con 
tact with the wire helix to embed it by rolling 
into the wood and force the end thereof se 
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curely into the wood; and a guiding device 
set eccentrically to the helix constituting the 
geometrical locus of the centers of the pres 

uide the wire to the first of sure rollers to 
the pressure rollers. 

7. A tool for securing a metallic wire helix 
to a wooden member or the like, comprising a 
member having in its end face a plurality of 
pressure rollers arranged on a helix of a 
pitch equal to that of the wire helix, said 
rollers being rotatably mounted and grooved 
to contact with the wire helix to embed it by 
rolling into the wood and force the end 
thereof securely into the wood; and a grooved 
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